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TQ AL, TG WHOMTHESE; PRESENTS, SHALL, COMIly
Nickerson American Plant Breeders, Inc.

Wilhereas, THERE HAS BEEN PRESENTED TO THE

Seerelnry of Agricullture

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED NOVEL VARIETY
OF SEXUALLY REPRODUCED PLANT, THE NAME AND DESCRIPTION OF WHICH ARE CONTAINED IN
THE APPLICATION AND EXHIBITS, A COPY OF WHICH IS HEREUNTO ANNEXED AND MADE A PART
HEREOF, AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH CASES MADE AND PROVIDED HAVE
BEEN COMPLIED WITH, AND THE TITLE THERETO IS, FROM THE RECORDS OF THE PLANT
VARIETY PROTECTION OFFICE; IN THE APPLICANT(S) INDICATED IN THE SAID COPY, AND
WHEREAS, uroN DUE EXAMINATION MADE, THE SAID APPLICANT(S) IS (ARE) ADJUDGED
TO BE ENTITLED TO A CERTIFICATE OF PLANT VARIETY PROTECTION UNDER THE LAW.
NOW, THEREFORE, THI$ CERTIFICATE OF PLANT VARIETY PROTECTION IS TO GRANT
UNTO THE SAID APPLICANT(S) AND THE SUCCESSORS, HEIRS OK, ASSIGNS OF THE SAID APPLI-
CANT(S) FOR THE TERM OF  e{ghfeen ' YEARS FROM THE DATE OF THIS GRANT, SUBJECT
TO THE PAYMENT OF THE REQUIRED FEES AND PERIODIC REPLENISHMENT OF VIABLE BASIC
SEED OF THE VARIETY IN A PUBLIC REPOSITORY AS PROVIDED BY LAW, THE RIGHT TO EX-
CLUDE OTHERS FROM SELLING THE VARIETY, OR OFFERING IT FOR SALE, OR .REPRODUCING IT,
fGR [MPORTING IT, OR EXPORTING IT, OR USING IT IN PRODUCING A MYBRID OR DIFFERENT
RIETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT.
iE UNITED STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS
OF CERTIFIED SEED AND (2) SHALL CONFORM TO THE NUMBER OF GENERATIONS
BY THE OWNER OF THE RIGHTS. (8¢ STAT. 1542, AS AMENDED, 7 US.C. 2321 ET SEQ.)
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vy hand and eaused the seal of the TBlant
Waviety Protection Bffice b de affived
al the Giby of  Washington, D. C.

tha  19th  day of  Aprit en
e e 9/ vun Lord ome Mhowsand nine
teendred and eighty-eight.

$<

gﬂﬂfaf, 9/ u‘gﬂv owibere

Plant Yiricly Pootection Cffice
(%ré‘a/f«’w/ c/%u‘fﬁ'nf .%mm




Y Thunderbird’

AFPPROVAL EXPIRES 4-30-885

US. DEPARTMENT OF AGRICULTURE -
AGRICULTURAL MARKETING SERVICE ’

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE

{Instructions on reverse}

FORM APPROVED: OMB NO, 05B1-0053

" joe imued {7 UWS.C. 2421).

Application is required in grder to determine
it a plant varisty protaction cartificate is
informatign is
held confidential until certificate is issuesd
{7 U.B.C. 2426).

1. NAME OF APPLICANTIS)

Nickerson American Plant Breeders Inc.

2. TEMPORARY DESIGNATION

NAHW81-459 or -
APHW81-459 '

3. VARIETY NAME

Thunderbird

4. ADDRESS (Streer and No. or R.F.00 No., City, State, and Zip Coda)

5201 Johnson Drive, P.O
Mission, KS 66201

. Box 2955

&, PHONE [include area codel

913-384-4940 KS
303-532-3721 CO

FOR OFFICIAL USE ONLY

PWPQO NUMBER

8500139

6. GEMUS AND SPECIES NAME 7. FAMILY NAME (Botanical) DATE
- @
. . ) Z | Aug. 12, 1985
Triticum aestivum Gramineae b ey i
“ 1200 TJam [Qem
8, KIND NAME 9, DATE OF DETERMINATION . [AMOUNT FOR FILING
. 1 alsl1,800  _ _ __ _ _
Hard Red Winter Wheat 2% Eg}} 2? }ggg S [oate
o 8/12/85
10, IE THE APPLICANT NAMED I3 NOT A “PERSON,” GIVE FORM OF ORGANIZATION (Corporation ® |AMOUNT FOR CERTIFICAT
partnership, association, etc.) . . } 1 o oZ &0 : .
- - ol s secC0 ™
Corporation - %A&L :
Lorp 171988
711, IF INCORPORATED, GIVE STATE OF INCORPORATION 12, DATE OF INCORPGRATION

Delaware

1983

January 19

3. NAME AND ADDHRESS OF APPLICANT REPRESENTATIVE(S), tF ANY, TO SERVE iN THIS APPLICATION AND RECEIVE ALL PAPERS

R.

- P.0. Box 2955
~Mission, KS 66201

R. F. Bruns or C. L. Bruns

P.0. Box 30 : :
Berthoud, CO 80513 (303) 532-3721

PHONE {Incfude area code):

E. Heiner

(913) 384-4940

=X

LHECK APPROPRIATE B8O0X FOR EACH ATTACHMENT SUBMITTED

a. @3 Exhibic A, Origin and Breeding History of the Variety (See Section 52 of the Plant Variety Protection Act.)

b, 1  Exhibir B, Novelty Statement.

o Exhibit C, Objective Description of Variety (Request form from Plant Variety Protection Office.}

4.0 Exhibit D. Additional Description of Variety.

e. K1 Exhibit E, Statement of the Basis of Applicant’s Ownership. % f. Exhibit F. Quality and Statistical Data
15. OOES THE APPLICANTI(S) SPECIFY THAT SEED OF THIS VARIETY BE SOLD 8Y VARIETY NAME ONLY AS A CLASS OF CEATIFIED

SEED? {See Section 83(a) of the Plant Varietv Protection Act.) . m Yes {If *Yes,” answer iterns 16 and 17 below! No

.

17. IF "YES" YO ITEM 16, WHICH CLASSES OF PRODUCTION

DOES THE APPLICANTIS) SPECIFY THAT THIS VARIETY 8E
AIMITED AS TO NUMBER OF GENERATIONS? BEYOND BREEDER SEED?
'Xj Certified

1E

@ Yes ':] No m Foundation ’ m Registerad
D Yes (If “Yes,” give daref

D0 THE APPLICANTIS) PREVICUSLY FILE FOR PROTECTION OF THE VARIETY IN THE U.8.7

No

15,

HALS THE VARIETY BEEN RELEASED, OFFERED FOR 3ALE, CA MARKETED IN THE U8, OR OTHER COUNTRIES ¥
Yes [If “Yes,” give namnes
af countries and dates/

No

Ty

The applicant(s) declare(s) that a viabie sample of basic seeds of this variety wiil be furnished with the application and wiil be re-
plenished upon request in accordance with such regulations as may be applicable.

The undersigned applicant(s) is {are) the owner(s) of this sexuallv reproduced novel plant variery, and believe(s) that the variery is
distince. uniform, and stable as required in Section 41, and is entitied to protection under the provisions of Section 42 of the Plant
Variety Protection Act.

Aprlicant(s) is (are} informed that false representation herein can jeopardize protection and result in penalties.

SISNATWAE O AFPLICANT - DATE -
\ DATE '

SIGNATURE OF APPLICANT

FORM WA.470 (7-84) {Edition of 3-84 i1 obsolete.)
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Exhibit A
Origin and Breeding History of Thunderbird

PEDIGREE: = Selection from bulked population of adapted by winterhardy
parent crosses.

DATE OF CROSS: 1975

HISTORY: The history of Thunderbird started in 1975.with a traditional

crossing block. F1 of the crosses were grown out in 1976.

- In 1977 each cross was evaluated as an F2 populataon In
order to carry a large genetic base forward in the program,
a number of these crosses with adapted by winterhardy parents
_were bulked together and designated as winterhardy bulk. This
bulk was grown at several locations in the Great Plains, harvested,
and mass selected for seed filling using the gravity table.
Individual F4 plants were selected in 1979. These selections
were observed at three Tocations in 1980. The best of these
selections were advanced into yield trials in 1981. One of
these selections was designated HW81-453. In 1983, 100 head-
rows were grown to make up the or1g1na1 Breeders seed The
name Thunderbird was appointed in 1985.

Thunderbird is uniform and stable. Less than 1% of the plants
were rogued from the foundation fields in 1983. Approximately
90% of these rogued plants were 3 to 12 centimeters taller than Thunder-
bird. Less than .5% of these taller p]ants may be encountered
"~ in subsequent generat1ons :



8500199
Exhibit B T

~ Novelty Statement

- Thunderbird is most similar to the hard red winter wheat
Arkan, but it can easily be distinguished by the following
morphological characteristics:

- Thunderbird expresses auricle anthocyanin. Arkan is
patented as not expressing auricle anthocyanin.

-~ Thunderbird does not express hairs of the Tst_leaf
sheath. Arkan is patented as having hairs on the Ist
leaf sheath. ' ' :

- Thunderbird's beak shape is classified as acute. Arkan's
beak shape is classified as acuminate.

- Thunderbird's juvenile growth habit is semi-erect.
Arkan's juvenile growth habit is patented as prostrate.

- Thunderbird has a glume width that falls in the medium
“category. Arkan has a glume width that falls into the
narrow category (see statistical data). -

- Thunderbird's seed express rounded cheeks, and narrow
and shallow seed crease characteristics. Arkan's seed
is patented as having angular cheeks, and mid-wide and
mid-deep seed crease characteristics.



A.N.0.V.A. Table for Glume Width
Thunderbird vs. Arkan
Source  df ss. 0 ooms
Total 49 - 32.98 | |
CvVar T 8.32 8.3
Error 48 28.66 513

F test = 16.22%%

£
Var - : Mean
Thunderbird : 3.6 mm

'Arkan _ 2:8 mm

** The probability that the means for g?ume width
are significantly different at the 1% alpha level.



‘Thunderbird‘

" {NSTRUCTIONS: See Reverse.

U.6. DEPARTMENT OF AGRICULTURE
CAGRICULTURAL MARKETING SERVICE
LIVESTOCK MEAT, GRAIN & SEED CIVISION
: BELTSVILLE, MARYLAND 20708 i

CBJECTIVE DESCRIPTION OF VAR!ETY
WHEAT (TRITICUM SPP.) "

EQAM APPAOVED: OMS NO. 0581-0065

L —————————
L NAME aQF’ AFPLICANT(SJ

Nickerson American Plant Breeders Inc.

FOR OFFICIAL USE ONLY

ADDRESS (Strest and No. or R, F.D, No., City, State, and ZIP Cods)
5201 Jdohnson Drive, P.O. Box 2955
-Mission, KS 66201 :

e NMS8500459.

A
ODESIGNATION

o |THuberpTRY 25

Place the appropriate aumber that describes the varietal character of this variety in the boxes below.
‘Place a zero in first box (¢-2- [0 ] Bi 9] or - 191 ) when number is either 99 or fess or 9 or less.

%

F

"1, KRIND:

1} 12common 2:puruM 3 =EMMER 4 =SPELT 5=POLISH 6=POULARD 7=zcLus
2. TYPE,

¥ =soFT ‘3 = OTHER (Speciy)
21 1=SPRING 2= WINTER 3 = OTHER (Spacify) 212 = HARD '
21 1=wwite 2=RED 3 = OTHER (Specify
3. SEASON - NUMBER OF DAYS FROM W TO
planting L |

121314 FIRST FLOWERING e ) 2! 41 0] LasT FLoweRING

. 4. MATURITY (50% Flowering):

- SAME MATURITY AS SCeHF

-t = | NO. OF DAYS EARLIER THAN .. .. .+:uu.. eraaes e .12 1 = ARTHUR 2 =scouT 3 = CHRIS
: 4 = LEMMI 5 = HUGAINES 6 = LEEDS
= | = | NO.OF DAYSLATER THAN .. 1t nuesnaas .
"5, PLANT RHEIGHT (From soil level to top of head):
01319 cm migw
= = | CM. TALLER THAN « e v v vesrevnonrnocencnanns vee} - ) . .
. 1 = ARTHUR 2= sCOUT 3 = CHRIS
016 | cM. SHORTER THAN - cvunvn.n. P R - $ = NUGAINES & = LEEDS
" 5. PLANT COLOR AT BOOTING (See reverse): ] ’ 7. ANTHER COLOR:
2 1 1=YELLOW GREEN 2 = GREEM 3 = BLUE GREEN Ti1=veLLOW _2 =PURPLE
B, STEM:
1 Anthocyanin: 1 = ABSENT 2 = PRESENT - 2 | Waxy bloom: 1= ABSENT 2 = PRESENT
Halsiness of last
2 internode of rachis: 1 = ABSENT 2 & PRESENT T | internodes: 1 = HoLLOW 2 = S0LID
015 CM. INTERNODE LERGTH BETWEEN FLAG LEAF
NGQ. OF NODES (Onginating from nede abave ground) 215 AND LEAF BELOW
%, AURICLES:
2 | Anthocyanin: 1= ABSENT 2 = PRESENT 2 | Hairiness: | = ABSENT 2 = PRESENT
10. LEAF: '
Flag leaf at = ERECT 2 = RECURVED -
1 boa:in singe: ! 2 | Flagleaf: 1= NOT THISTED 2 =i TWSTED
. £ stage: 3 = OTHER (Specily):
i Hairs of firsc leaf sheath: 1= ABSENT 2 = PAESENT 2 Wary bloom of fiag leaf shaach: 1 = ABSENT 2= PRESENT
112 MM, LEAF WIDTH (Firat loaf bolow flag laal) 216 ‘CML LEAF LENGTH '(Firar loal below fag leal):

"FORM LPGS-470.6 (7-B1} -(Edition of 3-79 may be used}

5



. *Thunderbird'

FORM GR-470-6 (REVERSE}

11, HEAD:
3 | Deasity: 1=vLax  2=ovewse - 3=middense
avg. 52im
‘A | Awnedness: 1= AWNLESS 2 = APICALLY AWNLETED
., lzwmite 123 YELLOW 3 =pink
T | Colorac ma::uruy: $ = BROWN 6 = BLACK

CM. LENGTH

2,07 ]

7 = OTHER (Spacify):

Shape; 1= TAPERING

2= STRAP

3= CLAVATE

4 = OTHER (Speaily}
3= AWNLETED * 4 = AWNED . -

4 =RED

1 | wm.wioTH®

12, GLUMES AT MATURITY: . . .

1 Length: | = SHORT (CA. 7 mm.) 2 = MEDIUM (CA. 8@ mm.) Tulth: 1 = NARROW(CA. Ymm.}) 2 =MEDIUM (CA. 15 o)

3=LoNG(CA 9mm)  ayq. 6.6 mm 2 3=wIDE(CA. 4mm) ~ aVG. 3.6 mm
5 Shoulder ! zwWANTING 2=0BLIDUE 3 = ROUNDED 'f i -
shape: 4 = SQUARE 5= ELEVATED 6= APtcuLaTe |2 | Beak: Iz 0BTUsE 2sacuTe 3= “CU,;‘(B“‘ E 3 mm

13. COLEQPTILE COLOR: Jd, SEEDLING ANTHOCYANIN:

T 1 1=wniTe 2=wreD 3 =PumPLE 2| 1=ABSENT  2=PRESENT
15, JUVENILE PLANT GROWTH HABIT:

2 | 1=prosTRATE 7 = SEMI-ERECT 9 = ERECT
146. SEED:

1 Shape: | =OVATE 2=ovaL 3= ELLIPTICAL T Cheek: T = ROUNDED™ 2 = ANGULAR

) midiong : . :

Brush: 1=sHorT 2 -Gkl ~ 3 =Lone 1 Brush: | = NOT COULLARED - 2= COLLARED
— ] Phenol reactiea 1=(VORYs 2=FAWN 3 =LT. BROWN
(See instructione): 4. = BROWN 5 = BLACK

3 Color: { =wrITE 2 = AMBER 3 = RED 4 = PURPLE 5 = OTHER (Specify}

640 MM, LENGTH ¢ 34 3| um. wiors 4 13 GM. PER 1000 SEEDS

17. SEED CREASE:
, Vidth: [ = 60% OR LESS OF KERNEL "WINOKA® Depth: 1 =20% OR LESS OF KERNEL 'SCOUT’

1 1 2 = 35% OH LESS OF KERNEL "CHRIS

2 = 80% OR LESS OF KERNEL "CHRIS’
3 = NEARLY AS WIDE AS KERNEL "LEMHI*

3 = 50% OR LESS OF XKERNEL ‘LEMUI®

.18. DISEASE: (0 =Nor Testod, 1= Suscaptible, 2 =Resistond 3=Moderately Susceptible 4=M

erately Resistant

STEM RUST LEAF RUS STRIFE RUST
4 | (Racss Feld races |2 (Races) . field races |0 (Racea; Q ! LoosE sMuT
3 | POWDERY MILDEW 0 | sunT 0 OTHER (Specify)
19. [NSECT: (0 =Not Tesrad. 1= Suscaptivle, 2= Resistn) 3=Moderately Susceptible 4=Moderately Resistant
0 | sawrry 0 { APHID (Bydv.) 0 GREEN BUG ( {CEREAL LEAF 8EETLE
( |OTHER (Specify) HESSIAN FLY 4 |ce 01la 0tle ale
RACES:
Q0 |° 0]E 0lF 0i°
20. INDICATE WHICH VARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED:
CHARACTER NAME OF VARIETY CHARACTER NAME OF VARIETY
Plant tiltering ATKAN Seed aize Arkan
Leaf size Arkan Seed shase - Arkan
Leaf colar AFKan Caleczeile eiongaton Arkan
Leaf corrrage ArKan Sesdii~g pigmantation l Arkan

INSTRUCTIONS

GEMERAL: The following publications may be used as a refetence 2id for the standardization of terms and precedures for completine this feo=:

(a} L.W. Briggie and L. P. Reixz,

1963, Classification of Tringzum Species and Whea:

Varienes Grown in the Urited Staces, Technicai

Bulletin 1278, United States Depariment of Agricultute.

(by ¥.E. Wails, 1965, A Standardized Phenol Method for Testing Thear Seess for Viyrterai Puriv, Lonmbuuon No. 28 1o the handbook or -

seed testing prepared by the Associanon ot Official Seed Anaiysts, (See attachment.;

LEAF COLOR: Nickerson's or any tecogaized color fan should be used te determine the leai coiut of the described variery.
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- Exhibit D

~Additional Description of Thunderbird

" Thunderbird is a hard red winter wheat tested as NAHW81-459
or APHW81-459. It was bred and developed by Nickerson
American Plant Breeders Inc.

Thunderbird is an intermediate height variety with Very strong
straw strength characteristics, intermediate maturity and very
good winterhardiness. Milling and baking properties are good.

Juvenile plant growth habit is semi-erect. Plant color is green
with an erect, twisted flag Teaf. Head shape is tapering to
strap, middense awned and white at maturity. Glumes are short
in length and of medium width with obligque shoulders and acute
beaks. Seed shape is ovate to e111pt1ca1 with rounded cheeks
and midliong brush hairs. :

Thﬁnderbird has some very unusual and beneficial characteristics
that will enable it to be accepted by the farmers over a large
geographic area. Thunderbird's long coleoptile, fast fall
establishment, winterhardiness, and excellent test weight patterns
will make it a very desirable candidate for dryland production
throughout the western and northern HRW region. Its excellent
disease resistance and strong straw make it a good choice for
“upland" production in the central and eastern HRW regions.
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WHEAT - |

CLASS: Hard Red Winter NAME: Thunderbird
NOMENCLATURE: Triticum aestivum . p.I. NO.:
RELEASED: 1986

_ REGISTRATION NO.: |

SELECTION NO.: NAHWS81-459 or APHWS1-459

PEDIGREE: A selection from a bulk population derived from crosses of winter-
hardy and adapted parents.

CULTIVAR DESCRIPTION: Thunderbird is an intermediate height variety with very
strong straw strength characteristics, intermediate maturity and very good
winterhardiness. Milling and baking properties are good. Juvenile plant growth
habit is semi-erect. Plant color is green with an erect, twisted flag leaf.

Head shape is tapering to strap, middense, awned and white at maturity. Glumes
are short in Tength and of medium width with oblique shoulders and acute beaks.
Seed shape is ovate to elliptical with rounded cheeks and midlong brush hairs.

ADAPTATION AND CHARACTERISTICS: Thunderbird has some very unusual and beneficial
characteristics that will enable it to be accepted by the farmers over a large
geographic area. Thunderbird's long coleoptile, fast fall establishment, winter-
hardiness, and excellent test weight patterns will make it a very desirable
candidate for dryland production throughout the western and northern HRWW region.
Its excellent disease resistance and strong straw make it a good choice for
"upland" production in the central and eastern HRW regions.

GENERAL INFORMATION: Thunderbird is most similar in appearance to the HRUW
variety Arkan. The noticeable field differences are Thunderbird has a medium
glume width while Arkan's is narrow. Thunderbird's beak is acute while Arkan's
-is classified as acuminate.

OTHER SOURCES OF INFORMATION: Nickerson American Plant Breeders Inc.
5201 Johnson Brive
Mission, .KS = 66201
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EXHIBIT E. ‘

Statement of the Bas1s of App11cant s Ownershxp

Nickerson Amer1can Plant Breeders Inc. is the app11cant
for protect1on in this case being:

a) the incorporated business (registered in Delaware) for
v ' and within which regular emp1oyees havebred the named
variety.

b) the proprietory owner and 1ntend1ng commerc1a1 user of
the var1ety
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